Peripheral antihyperalgesic and analgesic actions of ketamine and amitriptyline in a model of mild thermal injury in the rat.
In this study, we examined antihyperalgesic and analgesic actions after local peripheral administration of ketamine and amitriptyline in a rat model of mild thermal injury. Exposure of the hindpaw to 52 degrees C for 45 s under anesthesia produced a subsequent thermal hyperalgesia lasting at least 2 h. The local peripheral administration of ketamine (100-1000 nmol) 15 min before the thermal injury produced an antihyperalgesic effect when injected into the ipsilateral paw, whereas amitriptyline produced both antihyperalgesic (300 nmol) and analgesic (1000 nmol) effects. Administered after the thermal injury, ketamine had no effect, whereas amitriptyline retained its analgesic but not its antihyperalgesic effect. Amitriptyline (300 and 1000 nmol) produced an analgesic action when administered into the normal nonsensitized hindpaw. Both drugs increase paw volume, particularly at larger doses; biogenic amines are not involved in the action of amitriptyline, as was shown previously for ketamine. These results indicate that (a) ketamine produces antihyperalgesia, but not analgesia, when administered locally with a mild thermal injury model; (b) amitriptyline produces both antihyperalgesia and analgesia when administered locally; and (c) the increase in paw volume produced by these drugs occurs by different mechanisms. This study examines the pain-relieving properties of the local peripheral administration of ketamine and amitriptyline, two drugs in current clinical use, in a thermal injury model of hyperalgesia and demonstrates both antihyperalgesic and analgesic properties. These observations provide support for their potential use as local (e.g., topical) analgesics.